Study Design: Technical report. Objective: We describe the outcomes of percutaneous vertebroplasty in 3-columnar thoraco-lumbar fracture secondary to hyper-extension injury in 3 patients with ankylosing spondylitis (AS). Thoraco-lumbar hyperextension injuries in AS are generally unstable as they involve all 3 spinal columns and traditionally require long-segment posterior instrumented stabilization.
INTRODUCTION
The prevalence of vertebral fractures is 10% in patients with ankylosing spondylitis (AS). 1 There is 7-fold increased fracture risk in AS patients as compared with healthy individuals. 2 The hyperextension fractures in AS generally involve all 3 columns. 3 Most surgeons/doctors advocate long-segment fixation and fusion in such injuries. 3 The authors report 3 such cases in medically high risk and unfit patients that were successfully treated with percutaneous vertebroplasty under local anaesthesia with complete pain relief and immediate mobilization.
MATERIALS, METHODS, AND RESULTS

Case 1
A 61-year-old man with AS suffered a hyperextension injury following a domestic fall. The patient was in excruciating pain and was managed conservatively with bed rest and analgesics for 6 weeks. Because there was no relief of symptoms with conservative management, he was referred to the authors for further management. The patient was bed-ridden since the injury and had severe back pain (visual analog scale [VAS] ¼ 10/10) at presentation. Neurological examination was normal. Patient was a known case of ischemic heart disease and had previously undergone a T9-10 laminectomy for myelopathy 5 years prior by the author (A.G.K.) and had fully recovered. Plain radiograph showed T12 vertebral fracture. Computed tomography (CT) and magnetic resonance imaging (MRI) of the thoracolumbar spine revealed features of AS and a transverse fracture through all 3 columns of T12 vertebra with no displacement (Figures 1 and 2) . The patient's cardiac condition was extremely poor (ejection fraction was 15%) and presented a high risk for general anaesthesia. In view of this, the authors decided that a long-segment instrumented fusion would carry a high risk of mortality and performed percutaneous vertebroplasty under local anaesthesia. Cook's needle was placed bilaterally in the vertebral body at the site of the fracture through the pedicles under fluoroscopic guidance and about 3 mL of bone cement was injected into the void (Figure 3 ). Appropriate precautions were taken to prevent cement leakage which included cement injection as anteriorly as possible ( Figure 4 ) and turning the patient only after cement hardening. Postoperatively the patient was encouraged to resume walking 4 hours after the procedure with brace support ( Figure 5 ). Follow-up CT showed adequate filling of the fracture site with bone cement ( Figure 6 ) and excellent improvement in ODI and VAS scores were sustained at 2 years (Table) . 
Case 2
An 88-year-old man, a known case of AS, presented after a fall at home 6 weeks prior with severe pain and not responding to conservative therapy. Due to extreme pain the patient was bedridden and unable to carry out activities of daily living. Clinical examination showed tenderness corresponding to T12 with no neurological involvement. A CT scan showed a transverse fracture just below the upper end plate of T12 vertebra involving all the 3 columns with no displacement (Figure 7) . MRI showed hyper-intense signal on T2 images indicating fluid filling the fracture site resembling a pseudoarthrosis ( Figure 8 ). The patient was a known case of diabetes and hypertension with 2D echo showing left ventricular hypertension, mitral regurgitation, tricuspid regurgitation, and severe pulmonary hypertension. His EF was 30% and as such, a high-risk for general anaesthesia and prolonged surgery. Because of this, a decision to preform percutaneous vertebroplasty under local anaesthesia was taken using a method similar to what is described in Case 1. Postoperatively, the patient had immediate and dramatic pain relief. Postoperative CT scan showed adequate filling of the fracture with bone cement (Figure 4) . He was encouraged to walk wearing a brace, with the aid of a walker for extra support, 4 hours after the procedure ( Figure 5 ). We saw excellent improvement in ODI and VAS scores (Table) . The outcomes were maintained at 2 years after the procedure.
Case 3
A 62-year-old man with AS reported after sustaining a fall in the bathroom with back pain that did not respond to conservative measures. CT and MRI showed transverse fracture of L2 with no displacement. Because he had low ejection fraction of 20% with restrictive lung disease, he was considered a poor risk for long-segment fixation. He was managed with percutaneous vertebroplasty under local anaesthesia. He had excellent pain relief postoperatively and was mobilized with a brace after 4 hours. ODI and VAS score showed excellent and sustained improvements at 2 years follow-up (Table) .
DISCUSSION
AS is a debilitating condition leading to stiffness of the spine, or ''bamboo spine. '' 4 Due to the stiffness, patients are extremely susceptible to fractures of the spine even following trivial trau- ma. 5, 6 The spinal fractures involve all 3 columns secondary to hyperextension injuries and behave like Chance fractures. 7 The horizontal fracture line can run through vertebral body (bony Chance) or disc space (soft tissue Chance). 8 Following the injury, the traumatic force acts on the long lever arm of ankylosed spine which behaves like a long extremity bone. 3, 9 In view of the focal instability at the fracture most surgeons/doctors advocate long-segment instrumented fusion. 3, 6, 10 Generally, the mortality of surgicallytreated AS patients is higher than the normal population sustaining spinal trauma. 6 Again, in patients with AS who are medically unfit for surgery, the issues related to management are further complicated in the absence of any set protocol. Brace treatment has been attempted in such cases with questionable relief and poor results. 6, 11, 12 Specifically, brace treatment in AS patients has high incidence of pseudoarthrosis and consequent pain leading to delay in mobilization, which adds to the morbidity. 6, [13] [14] [15] Strategies to deal with such patients with persistent pain and high medical comorbidities that preclude surgery are lacking in the literature.
In such a situation, percutaneous vertebroplasty under local anaesthesia stands out as an excellent option. The pain and disability complicated by comorbidities in our patients was so extreme that an unconventional ''out of box'' management strategy had to be planned. The principle is to fill the void created by the fracture in the vertebral body with bone cement and establish the weight bearing continuity of the anterior column and thus minimize the impact of the posterior column injury. Kyphoplasty does not have any role in such cases because there is neither any need to open the fracture site (because of the hyperextension nature of injury, the 
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fracture opens anteriorly like a fish mouth) nor any kyphosis that needs to be corrected. The successful outcome in the first operated case emboldened us to use the procedure in the consecutive 2 similar cases with successful outcomes.
Because repeated mobility at the fracture site can potentially cause lysis at the fracture site, gradually leading to profound instability, fibrous tissue formation, as well as neurological deficit, the authors suggest that such medically unfit patients with similar diagnosis should be treated aggressively with vertebroplasty as early as possible before there is a displacement at the fracture site. The procedure is relatively simple, less time-consuming, and associated with minimal morbidity, and the clinical benefit is exemplary in terms of quick pain-relief and rapid mobility. Early mobility with brace support on the same day of the procedure has beneficial consequences on the cardiorespiratory system in these patients whose age-related morbidity is compounded by restrictive lung disease and bed rest. A limitation of the procedure is that this technique can be used only for undisplaced fractures with no neurological involvement. Also, in view of the 3 column nature of the injury there is a risk of cement leakage posteriorly making it imperative to place the cement anteriorly. The risk of displacement at the fracture site is a possible complication that can occur after the procedure and the patient and relatives should be counseled regarding the same.
CONCLUSION
Long-segment instrumented fusion may not be a blanket treatment for all patients with AS. The dramatic pain relief and excellent recovery makes percutaneous vertebroplasty an invaluable asset in the treatment arsenal for this highly morbid subset of patients and can be performed early before profound instability or neurological insult sets in necessitating bigger and morbid surgeries.
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